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Abstract: 

KR 2002009213 A 



NOVELTY A dual gate oxide formation method of semiconductor devices is provided to improve qualities of the dual 
gate oxide by performing HC1 annealing after forming the dual gate oxide. 

DETAILED DESCRIPTION A first and a second active regions are defined in a semiconductor substrate(200). A first 
gate oxide is then formed on the first and second active regions(210). The first gate oxide formed on the first active 
region is removed by using a mask pattern as an etch mask(220). After removing the mask pattern, a second gate oxide 
is formed on the resultant structure(230). An annealing process is then carried out by in-situ using HC1 gases(240). 
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» »S2| BlEfll ±XF£] eg ^, 0 ,e §g gjag, »E«I 3I»UI0|| HI1 S 92 » 

a»fc saia. an » ai2 m& ?ioii nn jioim *t»e*s bji». an s^e £ 

bai^i^ o^a^ hh@s s^m^ e^ia, d^bqi nnee ^ d^hs an »g ?ioii an :hi 
oi m <*sm>s si^shfc Bsia. an a 21 an jioim &sw* *o« o^b^ w&m 

ii\7io\^ eaia. an as ai2 a 011 ai2 jioim &®o>m isafb eai. * an si hi 2 »ioi 

e #»stoi gas «>£ai uieoii hci cny^ s§i ^»s^ b^is sb»cl 

se&sj zt&m ms 

£ 2^ « weoii cae b^smi ^x^2i ^ioim <^a^ m& gfss ueilh aei »s¥»^oicl 

£ 3 LHXI £ 5fe £ 23 ^S* 3H0IM U£ »B2| ^ H3IIB MDf OloHS 4> 6PI 

^ an uehh sej eessoia. 

at 9 01 ^of& j/& §j j mot si gaw& 

s ^£*ii ai£ ^soii ^ti s^^ah , mp- ^aia^ife ysxii <=m ^ioim #s 
st §g gtgoii as 2om. 

¥WI SE» 3£A|3lte ^ All 01 01. 01 CHI CEf £h ^|OIM ^sf^£J ^^01 §§ eQ3HXIH 

e.^ S^Oil [EfEIAH^ ^£^1 D\B0\\ ^^XI^E-|^ ^10)^ ^MM S^Oj] OLfdf D 

^^il §^6H0^ 6^ SiCK 01IM MS ^£^1 ^X^2| S ^ CHI S^S^ ^J#^ li^2f ^ S 

^Oil g^£j^ LH¥ U^2J SB S^OI Cf^ 3^ &}£^l ±X\ LH CHI EJ^^ Ui¥ US A^OISJ 

2B a^e ^Qoha. oi an &r &g u£fe ^^^o^ Uj¥ ^^xu 

Oim IVC: Internal Vol tage Converter )£H1 g£|Dl, al^^^ ¥^(S^, ^ 

B S^CHI ^M)0ilAH TilOl^ ^»Qf« m&m W, Ul¥ U^^^ M 5fl0|e <if§l^3f 3 

^mm sbi ahCM s^smi sa. 0121 ^01, ^ioim ^a^g i^i ch ^ie s^oii 3 ^mm 

S£IH sua. 

£ ie ^&h^2J >iioim <^sf^ m& sae ueilh gs^x^oia. 
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e is s^sm, a xi asai ^teoii hm a! hi 2 S3§ esea(B3ii 100). ^ eisai 3ie s 

Oil AH IU¥ ^SiSfe «i S33* IVC2J- ag §1^ fi^l- ^ffSte S3 Oil e^jxIS 

2, 3 u¥S ^antss oh gist 01 ±xt sanis sam^ai. 01 ±xi- sa^on sish hm as hi 2 
9301 aeoii hm as hi 2 g3 ?ioii hm 3ioim ^a^a ^ saecKBM 110). 

QgOil HM S£ S3 «2| HI1 ^IOIM <^a^I Hl^ffCKBai 120). 0|g ?ISfOj HI1 fig S3 fl2l 

hm 3Ioim #a^ inSAisiin Hi2 fig §3 ?i2j hi 2 3ioi^ ^aejg gb ssaixi^es!- w&m 

g^O, 0| SSaiXI^MBJ jg|ga o^as 0lg8fb »g|og HI1 fig S3 ¥|2I 

hm mm #a3i Hi^ea. &d\ hm &s §3 hm aioi^ ttm^m ni^ie mowtz, s^ai 
xi^MQf mi ni^sm aiis ssi ^sea. aeon hm ai hi 2 fig S3 won hi 2 3101M &m 
31 sg&at&ji 130). nae hm fig ssoiib gcu^°^ ^m°\ ihioim ^aojoi §g£i 

3, HI 2 fig S301lb ^CH^SS = w « ^ M oi ^oje ^2}Q|0| l^SD. 

naai oisf as ^£H2i jiois <^a3 §g sai sisawi as. H12 mom «»ofa guoi 
g^oiixib exipf tt*8ffo. ^ gJi ss, ssaui^M^ ng ss sy his ssoii 

2| e gdl32J £g. S3 IS £b 2S §011 2J6H HI 2 3101^ tta^SI M§0| HStSa. 



« ^SOI OI¥2XI- 6tb }1^S JDfHIfe 3I0IM £>a3£| MHOl M^oHXI XI &£^ ohb B£HI ±X[9\ 

xioim <^a3 tig a Jai Hismb aoia. 



arar^ at *f& 

QJ\ HI HIM ?|Sm , g tfgoil df^ s}£HI £»2| 3I01M <^a3 §g 

&£SI ^l&UOII HI1 Si HI2 §§6lb E+^l : ^^l H1 1 a! HI 2 m& 33 flOII HI1 

^fif^ll QJ\ HI1 g^i ic#A|3|fe Q^B^ nH^M S«6^ B3I; 40[ D|- 

^a^i hh^i ^ o^a§ ^>oi hm ?ioii hm ^ioi^ ^if°ie Hi>im^ b^ii; ^oi hm 

fi^ S3 ?I2J HM ^OIM <^§I^B HI 7\ m ^0\\ £D\ D^B^ HH@M Hl>i6^ B^j|: ^^l HM S 
HI 2 S3 CHI HI 2 >il0l^ ^sl^ie ; % £J\ HM g HI 2 ^|0|M ^SI^IOI g£S 

&l£^l ^l&Oil HCI Oiyg S§I =M^6^ E^IS ^1 

&oi hci cnyg s§8 6f^i hi 2 ^iioim ^sf^is m&m ^uioiiAH ej ai#^ ^ssr 4^ aa. 
e ^soii siCHAH , *oi Df^a^ imei hi >i §1 ^oii aiis ssi ^isfb e^is en sss- a 

oi m ££i ^^moi ^ ^soii a>e ^£Hi >iioim <^ifR §^ ^^°i d^^^ ^ 

Aioiia ^ aii si «a&a. na-iu e ^'aion^ oia^xi am §eh^ ^ g eg 

21 ^?IP^ O^OIIAH ^^£J^ ^A| Oil 011 §[§£lb 3±H^ 5H^9fe 518 0HIDK 01^21 ESI 
^§8 g ig§ MCf ^26^1 ^SSf^l ?I6K>| HISSI^ 3JOICK ES^OIIAH g^E.'- 
S^M XIS^CK SE§> 'CHS SOI CfB S SEfe Pl&2j ^¥0il $>>□' £JH ^(XHS 3^, ^Ol OIS S 
8 ^31 S SE^ ^l&SJ A^Ojj xig giHl k ^£ □ AfOIOjl HJ35J SOI JWJMM ^ 91 0 . 



01 of Oil AH ^g£lb ^ ^ k S2| 
s|°|0| ^^£Jfe S3I 



WBSie ^AlOilOIIAH^ ^ S3SQf 
SEff ^§21 ^£IM ?!6f0j *J g« 
HM §3 ai HI 2 S30ldf 



^S S30IIAH ^IIOIM ^^Qtl ^CH 
a! ^£ sj^ S3 Oil SiCH ^ilOlM <^ 

sea. 



£ 2b S ^SOil mm ^£HI ^X^°l }|0IM <i^3 1^ ^Si E+?j|^^ UEfLH S9J S^¥^ 

§012, £ 3 LHXI £ 5b Oil MCI ^3)1 OI6HS ^ 2i£^ UEfLH £21 E+S£IO|Q. 

B» £ 3011 £A|S Uh2f aoi , KEMI 5IB(300)OII HM S3(305a)^ HI2 S3 (305b )M ^S 
ffCKB^II 200). ^ ^£Hl ^IBOOO) ^ Oil AH LH¥ ^^Elb ^ S3(C)HI IVC2f ^8 ^JS fi 

±D\ ?^£ib ^S S3(P)0|| e^ixl(T)M gaam 3 LH¥M OH^aFOi ±X[ ^£13(310) 

I i^§[Q. ^Ol ^Xf ^513(310)01 1^£IS HM S3 (305a) ai HI 2 S3 (305b) 0| §^S 
SO. a^Oll HM ai HI2 S3(305a ai 305b) &OII HM ^IIOIM <^^3(315a ai 315b)I 

g^^LKB^I 210). ^^I HM ^lOlM A^Q|(315a ^ 315b)B a JSI A\mmo\ m&^Q. Q 

mm HM SS(305a) HM ^I0|M <^£f3(315a)I HI7JBCKB3II 220). OIM flSKH 

HI 2 S3 (305b) ^0|| iS8 HM ^lOlM <^s[3(315b)I Sb 5§aiX|^M3 ffle(320)I m&m 

a. 

aeOil £ 4 Oil £AI@ mO\, m\ SM£IIXI^M3 HHS(320)I Q^B§ Olgofb s^l ^ 

u o f S2£ HM S3 ( 305a) HM ^ilOlM ^sfQ|(315a)I HI^ISKM HI2 §t£ S3 (305b) Oil HM 

IXIOie 4*aaK315b)« y^bCI. 

DM Oil £ 501I £AI9 bf2f SOI, S£51IXI^M3 HH0(£ 421 320 ^i)I HI^S * &E»I 
51 & (300) 201 HI Sea. 01 01 AH, ^^sl- ^S^^ HM ai HI2 m& S3 (305a ai 305b) Oil HI 2 311 01 
M <^sf3(325a ai 325b) I SSea(B3ll 230). 01 OH HI 2 3101 M <^^3(325b)g &#6fb HM 3101 
M ^H3(315b) m¥0IIAH S aaXI3l SO. OI OH ttfdl slg^jo^ HM » HI2 S3 (305a a! 

305b ) Of I AH gS£lb 3I0I§ <y£fQ|2i ^flil^ BBfXI 31 @Cf. ^ HM W£ S3 (305a) Oil b HI2 3I0|§ 
^s*3(325a)2| ^MD\ «CH5!2§ i^^ ^#i!2J 3I0|§ <i^30l 1^£IH, HI 2 

S3 (305b) Oil b HM 3I0IM ^^°|(315a)5f HI 2 3I0I§ <^Sf3(325a)2J ^^||5|- »M5! ^CH^2S ^XH 
g ¥DII2| 3I0|£ ^S|30| 1^9D. HI 2 3I0|M <^ si 3 (325a ^ 325b) SS ^S^^b UOIM 

SSI AfS« ^ 2Aa. 

0| 21 ^01 AH^ Cfe ¥51121 3101 ^ ^^qk = s g^gj. son b HCI Oiy SSI 4^ea(B3l 240). 
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HCI CHyH g§8 33| HI 2 3I10IM tf»ot(325a 9! 325b) 93 At Oil M§£|fe gdl2f g&& flbl 
CHI AH ej A|f|(in-situ)£ ^ 21 Ch ^ ^ bl CHI AH 32I fll2 ^IOIM tf»BK325a 8! 325b) 

m age ^oii, ch^ ssorsi ^eoiiah hci seep, mane s^s hcioiiah bsh@ H12 

3H0IS ^»QK325a * 325b) UI2| «SS» Sff& SI2 >ilO| ^ OK 325a W 325b) H 

SOII AH 2] 1§, §£g 2g g Ui^£| ^(dislocation) if ^A|3|0J, S»3f M 

mmm §J3Ai2jch 

33ioiiah £si ssshBAi b at a 21 uta^e ^Aioiis 3ahsi «Soiact. mm B iSS 01 Oil 

©SSte 3S 0[L|5 B ^ f S2| 21^2! M6f2| ^ Oil AH g BOtOilAH 833 XI^'H^ 3 290IU 

3H^oi :»^sm. = an S3 s^oosajoiiAisa H12 S3 s^(305b)oun 31101s aswa axi 9 

31, h 4= SiCf. SB fl|2 S3 g^(305b)£Cf£r «I1 S3 § ^ (305a) Oil AH 3H0IM #5f2J§ ^BJI §3 
& SICK 



b ssoii cue b*em ^xfsj jioim 93 aaoii 2ims, ^iioim thswa age* *oii 
hci oiyg g§§ ^flsassMi §ma mm vm^m aga ^ oiaoi ao. 



1 

B*£MI ^leLHOII HI1 Si HI 2 S3 S^g &§5fb 

33>l XH1 §y HI2 S3 9I0II 1111 311 01 S fch»sf§ S3S^ B3||: 

331 AM S3 S^M tgAPI^ 0^39} W&m 93ofe B3II; 

33I 0^BO| nHiie A]2t o^HS 33I HI1 S3 ?I0II BI1 3II0IM fc*»ot» HI318hte B31I; 

3?i »n S3 ?i2i an 3«oie ttswm mm 331 o^b^ w&m mn&t e^i : 

33! HI1 S HI 2 S3 ^ CHI HI 2 3IIOIM ttSf^M 936fb B3II; §y 

33I HI1 » HI 2 31I0IM ^II^OI 93S B*£EHI 3|»0II HCI Oiyti g§§ 4-S6^ S^offe 
S^?& 2 

ai iff 011 ?io\A-\ t 

331 HCI CHy^l 5§8 331 HI 2 311 01 M ^Sf^e 93ei §^ ^ til Oil AH ei Al#^ 4>fS6^ ^3 
§^ y^x-ll ^^2] 311 01 M 93 

S^S 3 

ai»on 9io\k\, 

33I O^Bet EH&g HI ^ ^ ^ Oil All 3 5§i ^SS^ B3IIS CH Sffsf^ ^§2^ 6^ ^£ 
^| £3^2J 3||0|^ ^s^^ 93 2> h S. 
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